Ergosterol Attenuates LPS-Induced Myocardial Injury by Modulating Oxidative Stress and Apoptosis in Rats.
Ergosterol (ER) is the primary sterol found in fungi and is named after the ergot fungus. A variety of pharmacological activities have been reported for ER, including antioxidative, anti-proliferative, and anti-inflammatory effects, although its role in sepsis remains unclear. The protective effect of ER on lipopolysaccharide (LPS)-induced sepsis myocardial injury was evaluated both in vivo and in vitro. Rats were pretreated with ER and then with LPS. Histopathology of heart tissues was first performed. Subsequently, the levels of superoxide dismutase (SOD), malondialdehyde (MDA), creatine kinase MB fraction (CK-MB), and lactate dehydrogenase (LDH) in serum and heart tissues were assessed by enzyme-linked immunosorbent assay kits. Western blotting was further used to evaluate the expression of antioxidant proteins (HO-1 and cytochrome c) and apoptosis associated proteins (Bcl-2, Bax, cleaved-caspase-3, cleaved-caspase-9, and cleaved-PARP). In addition, the effects of ER on oxidative stress biomarkers and apoptosis proteins were also detected in LPS-treated H9C2 cells. Moreover, small interfering Nrf2 RNA was transfected to H9C2 cells to study the role of Nrf2 signaling in connection with the protective effects of ER. Pretreatment with ER ameliorated the histopathological changes in heart tissue induced by LPS injection, increased SOD activity, and reduced MDA content, and CK-MB and LDH levels. Furthermore, ER restored the expression of Nrf-2 and HO-1 in rat hearts, attenuating apoptotic damage via up-regulation of Bcl-2 in combination with the inhibition of Bax, cytochrome c, cleaved-caspase-3 and 9, and PARP, as revealed by western blot. When Nrf2 was blocked by siRNA, the effects of ER on SOD and MDA activity, as well as the expression of the antioxidant proteins and apoptosis-associated proteins were abolished. We demonstrated that ER has a cardioprotective effect in LPS-induced sepsis model through modulation of the antioxidant activity and anti-apoptosis effects and this process might be regulated by Nrf2 signaling.